In vitro characterization of a slow release system of polylactic acid and rhBMP2.
The aim of the present report was to test a system for controlled release of recombinant human bone morphogenic protein (rhBMP2) incorporated into polylactic acid (PLA) implants. Incorporation of rhBMP2 into the polymer was accomplished by mixing rhBMP2 solution with granular powder of amorphous poly-DL-lactic acid, subsequent lyophilization, and high pressure CO(2) treatment at 100 bar. Porous cylindrical implants of 8 mm diameter and 3 mm thickness were fabricated with 100, 200, 400, and 800 microg BMP2/g polymer and submitted to in vitro testing. Polymer degradation was assessed during immersion of PLA implants into PBS for 176 days by measuring the inherent viscosity at days 0, 99, and 131. BMP2 release was evaluated by immersion of both the lyophilized powder and the implants into cell culture medium for up to 27 days. BMP2 release was assessed using a custom made ELISA. The biological activity of the released growth factor was determined by measuring the induction of alkaline phosphatase (AP) in C2C12 cells. There was a significant retardation in the release of BMP2 from the implants compared to the granular powder. Detectable amounts of BMP2 were found for all concentrations of BMP2 until the end of the observation period. Significant induction of AP was detected by BMP released from the implants after 3, 6, and 9 days. The present in-vitro study has shown that incorporation of rhBMP2 into PLA implants with subsequent slow release of biologically active growth factor is possible.